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Summary 

This grant covered the cost of acquiring a complete towed ADCP/CTD system, assembling 
it and doing preliminary tests. The system has subsequently been used very successfully as part of 
the ONR-funded program "A Towed Acoustic Doppler Current Profiler System," to collect upper 
ocean profiles of current in the data-scarce eastern Indonesian Archipelago. A cruise report is 
appended. The system was designed particularly for use on foreign research vessels not equipped 
with hull-mounted ADCPs nor underway CTD profiling capability. 

Description of the equipment 

We purchased the towed body from ENDECO: their V-Fin CPV. Specially-faiied 7- 
conductor cable and a shock-absorbing bungee cord were also purchased from ENDECO. We had 
to modify the shock-cord, as the one we purchased failed after 3 days of towing at a speed of 10 
kt. The modifications allow for multiple wraps of the shock cord, while distributing the load 
evenly over all wraps. Otherwise, the fish and cable worked very well, without any major 
modifications. 

The ADCP is a 153-kH broadband system purchased from RDI. We purchased from RDI 
the required 90 degree angle to orient the transducer head down, while leaving the pressure case in 
a horizontal position, as required for mounting it in the fish. The RDI system functioned well on 
both the test cruise and the science cruise. 

We purchased an Ocean Sensors CTD OS200 to mount inside the towed fish. This CTD is 
a small, internally-recording instrument. It is not as inherently accurate as the larger systems like 
SeaBird and NBIS, but has the great advantage of being small enough to fit easily inside the fish 
and not change the dynamic balance of the towed body. The OS CTD worked well on both the test 
cruise and science cruise. 

Ancillary equipment purchased on this grant included redundant GPS navigation systems 
from Garmin, three portable PCs to log the data, electronic test equipment, and a large hard drive 
for data storage. The entire package works very well as a system. It will be used by Dr. Andreas 
Munchow (Rutgers University) in June of this year, and again in early 1997 for a repeat survey in 
eastern Indonesia. 

Attachment: Cruise Report (SP95) 



Cruise Report 

ARLINDO Phase II Shallow Pressure Array Deployment/ADCP 
(SP 95) 

R/V Baruna Jaya 

Kupang to Jakarta 

4-18  December  1995 

Nancy A. Bray 
Susan Hautala 

University of California, San Diego 
Scripps Institution of Oceanography 

Center for Coastal Studies, 0209 
9500 Gilman Drive 

La Jolla, California 92093-0209 



The cruise had two objectives: to deploy 8 shallow-pressure gauges at various sites in 

Nusa Tenggara and to conduct towed ADCP/CTD surveys between those sites. Both of the 

objectives were met. The ship functioned well, the instrumentation worked correctly, and the crew 

were most helpful in accomplishing the tasks. The shallow pressure sites are listed in Table 1. 

ADCP surveys are listed in Table 2. The cruise trackis sketched in Figure 1. 

The SP95 cruise leg began in Kupang on the 3rd of December, immediately following the 

second JADE95 cruise. [The two pressure sensors in Ombai Strait (Figure 2) were deployed on 

that leg; no ADCP transects were done]. From Kupang, we steamed to Roti and conducted four 

ADCP transits of Timor Passage. On the morning of the 6th, we surveyed and deployed the 

shallow-pressure gauge for Roti on the small island of Ndao (Figure 3). We then transited to the 

south of Sumba Island, running the ADCP most of the way. The last third of the transit does not 

have ADCP data because of a mechanical problem with the cable, which was fixed the next day. 

On the 7th we surveyed, and on the 8th we deployed the gauge at S. Sumba (Figure 4). That night 

we transited along the north side of Sumba, and the morning of the 9th surveyed and deployed the 

pressure sensor on the north side of Sumba (south side of Sumba Strait—Figure 5). That night we 

ran the ADCP across Sumba Strait and across Sape Strait. The morning of the 10th we surveyed 

and deployed the sensor on the south side of Sumbawa (north side of Sumba Strait-Figure 6). 

That night we crossed Sumba Strait twice more, running the ADCP, and then steamed for 

Lombok. Because of heavy wind and swell on the Indian Ocean side of the islands, we steamed 

north through Selat Alas, and along the north side of Lombok to the pressure sensor site off Gili 

Trewangan (Figure 7). The Lombok gauge was surveyed and deployed on the morning of the 

12th. We then steamed across Lombok Strait (no ADCP) and surveyed the Bali gauge site that 

same afternoon. That night we did 6 ADCP transits of Lombok Strait, on a line connecting the two 

pressure sensor locations. The morning of the 13th we deployed the Bali gauge (Figure 8). We 

then ran 2 ADCP transits of Lombok Strait, intending to do 6 transits. However, bad weather (30- 



knot winds from the NW) terminated the work. We pulled the ADCP out of the water at 1900 CIT 

and began steaming to port 

Although the ADCP and CTD data are preliminary, and will require calibration and further 

processing, a general pattern of near-surface circulation is evident. The flow in most of the 

passages was from the Indian Ocean into the interior seas in the top 100 m of the water column. 

The only exception was in the center of Timor Passage, where the flow was into the Indian Ocean. 

From Roti to Sumba and across Sumba Strait, the flow was strongly east and northward. Flow 

through Selats Sape, Alas, and Lombok was northward, reaching a velocity of 1.5 m s"1 in 

Lombok. Along the south coast of Sumbawa, the flow was eastward at about 1 m s"1. Below 

about 100 m the flow was westward or northward in the passages; that is, in the direction 

expected for the throughflow. In Lombok Strait, during the first set of 6 transits, flow at the 

surface was 1.5 m s'1 to the northeast, while flow at 150-m depth was 1 m s"1 to the southwest, 

corresponding to 5 knots of shear over the top 150 m. In general, the water properties from the 

towed CTD are consistent with the following interpretation of the velocity data. It appears that the 

S. Java Current occupies the top 100 m or so of the water column and is quite well-developed 

along the south coast of Java, Bali, Lombok, Sumbawa, and possibly even Sumba. It is 

characterized by velocities of 1 m s"1, salinity around 33.5 and temperature of 28.7. Below that 

relatively less dense current, the throughflow was still flowing toward the Indian Ocean. The S. 

Java Current flows northward through all the interisland passages we observed, and strongly 

eastward through Sumba. This circulation pattern has not been observed previously. In Timor 

Passage, throughflow occupied the middle section of the passage, while relatively warm, saline 

Indian Ocean water appeared near the surface on the south end of the transect 

The data from the pressure gauges will be recovered in about a year. The original ADCP 

and CTD data are with Dr. Gani Ilahude. 



Table 1. Pressure Gauge Locations 

Date Location Latitude Longitude 

29Nov S. Ombai 8 39.848 S 125 06.614 E 
30Nov N. Ombai 8 21.041 S 125 04.415 E 
06 Dec Dao (Roti) 10 49.04 S 122 41.07 E 
08 Dec S. Sumba 10 15.29 S 120 31.40 E 
09 Dec N. Sumba 9 22.925 S 119 12.219 E 
10 Dec SE Sumbawa 8 47.704 S 118 57.025 E 
12 Dec Lombok 8 20.263 S 116 2.286 E 
13 Dec Bali 8 24.155 S 115 42.602 E 

(Ship pos: radar 240@0.24 nm) 
(Ship pos: radar 279@0.65 nm) 

Table 2. ADCP Surveys 

Dates Location 

4-6 Dec Timor Passage 
6-7 Dec Roti-Savu-Sumba 
8-9 Dec S Sumba-N Sumba 
9-10 Dec Selat Sumba/ Selat Sape 
10-11 Dec Selat Sumba 
11-12 Dec Transit to Lombok/ Selat Alas 
12-13 Dec Selat Lombok 



V 
) 

■*^§>&^2BB~- 

LO 

...i 

<3 

CO CO c ■*—» 

n O 
CD 

(Tt CO 
Ü 1_ 
o CO 

1_ 

o co •o 
CO O CD 
c 
CO 

CD 

CD 
CO 
C 
CO 

CO 
CD 
Q. 
CD 
V- 

co CL D. 
co O Ü 
0 Q Q 
Q- < < 

♦ 1 1 

lO 
CM 

O 
CM 

IT) 

CD 
(/> 

•r- 

o 

<u 
S- 

I/) 
(/) 
CD 
S- 
D. 

o 

x: 
oo 

cu 

+J 

s- 
o 

O 
ro 
S- 

4-> 

<D 
</> 

i- 
o 

cu 
S- 

m 





m,^o~b~ •}')\ £ V '''/j;'v' "::.':> "'■'■ 

JfiO 

* 
J.9J 

V 

0 7 

77.1 i? 
t 

r.r. 

rjit 

5 

J0    \ ;•!) 

& <P lo :iä 

l -r:.\ 

^  ■ 

■J>TH.i.,--v)r. 

i .< 
j.i. 

',    i t 

V !     v.r.      ;/•■     lr4&&ttn\L ,, J*   ■ 

•77 

■'1 

■•.     fc 

JPMLX2j: 

10ÖT^  ■. ,1,» 

~V\6Kj2£ 3 

V v 

'S   x 



o_ 

> — 
|2r 

S 

V1 

5o 

«■><        "°        Mo 

s-^? 

A.    */ , •• ,»o  % ,\„.A««^,,,,,,,,'""'»«/».„/,# /       , 

aw'/// ' 

-i- 

y- n 

31. 

K', 

'v'X 

\ .\v   ..A 

/"'/""/'"V".r.n,,M,r.>V'»\,>A    o'> -     ^ 

„i ,'"'7....,„.,|,.„,...«v«,,\   I 
loo „A 0« 

"R^u^r^ 



«*«<. ■*>&:■.« -^if:i$i-ni'.^ ctr >^jR.*fc'V*v.i'. 



10 

^büjßJZ (p. 

■&> 

ro 3 
Q 
z: 
< 
CO 

< 

d 

B> a 
•a c 
c 

!=   bo   z 
1   .£     c 

T.       H        •" 
-      .".        O 

^   5    £ 
< 
Q 
Z 

< 

CD 

o 
o 
o 
6 
o 

O 

u 
Ä 

5 S» S 
O   J      c 
o    ^     ^ 
X    2     2 

Z) 
CO ;> —1 

o 
o 

n3 
U3 

S   3      £ 

er 
LU 
CO Z> 

z   '••    2 
K.      r 

CO 
h 1 co --* 

O 
UJ    Q        > 

.3     Q 

bo 

li^^^SMffiÄSiM'H^iÄi«^ 



cd 

o o 
JZ   o ^ 
s ° (V 

i 
- CL: 

r~} 
-a: u- 

LC 




